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(57) ABSTRACT

Architectural archway structures for aircraft. The archway
structure can be positioned individually, or 1n pairs or other
sets along the length of the interior of an aircraft, such as a
commercial passenger airplane. The archways extend across
the ceiling of the interior of the cabin and extend down-
wardly to a point adjacent the luggage bins. End caps are
provided to conform the end of the archways with the
interior luggage bins. The invention provides a unique “look
and feel” and architectural configuration, and does not result
in seat loss.

10 Claims, 6 Drawing Sheets
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1
AIRCRAFT INTERIOR ARCHITECTURE

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application 1s a continuation-in-part of U.S. appli-
cation Ser. No. 10/688,624, filed on Oct. 17, 2003 now U.S.

Pat. No. 7,252,267

TECHNICAL FIELD

The present mvention relates to architectural structures
for the interior of an aircraft, particularly the interiors of
commercial passenger airplanes.

BACKGROUND OF THE INVENTION

The 1nterior configuration and architecture of aircraft have
become relatively standardized today. The arrangements of
the passenger seats, bulkheads, lavatories, serving areas, and
the like have been developed for convenience and accom-
modation of both passengers and crew. The passenger com-
partments are typically divided into two or more sections
with bulkheads and lavatories being positioned accordingly.
Aaisles and passageway spaces are left between sets of seats
and at the access doors.

The related application Ser. No. 10/688,624, describes
unique designs for architectural structures, especially arch-
way elements which are incorporated 1nto the interior design
of an aircraft, particularly commercial passenger airplanes.
The archways can be positioned individually, or in pairs or
other sets along the length of the passenger cabins of the
aircrait. The archways are used to run or connect various
transport elements, such as electrical wiring, water lines, and
environmental control system conduits, between the upper
crown, lower bay, and passenger cabin of the aircraft. That
invention simplifies installation complexity and eliminates
the mstallation and varnability associated with runming trans-
port elements between the various sections of the aircraft. It
also provides a unique “look and feel” to passengers enter-
ing the passenger cabins of the aircratt.

It 1s an object of the present invention to provide a related
“look and feel” of airplane passenger cabin configurations,
but without the possibility of a loss of seating capacity and
possible reduced revenue that would go along with 1t. As a
result, the present invention attempts to provide a similar
“look and feel” with another umique structural configuration,
particularly at the entrance/exit doorway of an aircratit,
without incurring any seat loss.

SUMMARY OF THE INVENTION

In accordance with the present invention, one or more
arch-type members (“archways” or “archway structures”)
are positioned 1n the passenger cabin of the aircraft. The
archways preferably are inverted generally “U-shaped”
structures with ends extending from locations partially up
the sidewalls of the interior of the aircraft, and with middle
portions extending along the inside surfaces of the ceiling of
the interior compartment. The archways can be combined
with or blended into lighted ceiling panels 1 order to
provide an integral combined pleasing appearance in the
interior of the aircratft.

The archways are provided particularly at the entrance-
ways 1nto the passenger cabins and convey a sense of
welcome, that 1s, an improved “look and feel” for the
passengers, especially upon entry into the passenger com-
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partment. The invention establishes an architectural space
for in-tlight use by the passengers and a use of geometry 1n
the interior to modulate space 1n a pleasing and aesthetic
manner in the passenger cabin. It 1s believed that a majority
of present passenger airplane configurations can utilize the
present nvention for the entrance and exit areas of the
aircraft without incurring any seat loss.

With the present invention after the archway elements are
installed, adjoining monuments can be located outside of the
entranceway 1n a cabin area in front of the forward arch or
behind the aft arch. Since the two ends of the “U-shaped”
archway structure terminate part way down the sides of the
interior of the aircrait, unique end caps (or “cap members™)
are used to merge or conform the structural configuration
into the overhead luggage bins or the like. The present
invention also can be used 1n combination with the longer
U-shaped archways as disclosed 1n related patent application
Ser. No. 10/688,624 1n order to help define established cabin
proportions and at the same time provide logical location for
passage of auxiliary system components.

The present mventive archways further allow standard-
1zed modular aircraft interior configurations and reduce the
complexity associated with present interior structures.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1llustrates an aircraft in which the present invention
can be utilized.

FIG. 2 1s a cross-section through the aircraft as shown 1n
FIG. 1 and depicting use of the present invention.

FIG. 3 1s a perspective view of an aircrait cabin interior,
illustrating the use of the present invention.

FIG. 4 1s a perspective view 1llustrating the use of a
plurality of archways 1n an aircrait in accordance with the
present 1nvention.

FIG. 5 depicts the use of a pair of inventive archways at
an exterior door to the passenger compartment.

FIG. 6 1s a cross-sectional view of the archways as shown
in FIG. 2.

FIG. 7 1s a cross-section of an alternate embodiment of an
archway 1n accordance with the present invention.

FIG. 8 1s a cross-section of still another alternate embodi-
ment of an archway in accordance with the present inven-
tion.

FIG. 9 1illustrates use of the present invention for lavato-
ries and other accessory systems.

FIG. 10 depicts a cross-section of still another alternate
embodiment of an archway 1n accordance with the present
invention.

FIG. 11 1s a perspective view ol an aircrait interior
utilizing modular arches or archways that extend along the
length of the passenger cabins.

FIGS. 12-13 are perspective views 1llustrating use of the
present mvention in association with an insert/exit door of
the aircraft, including the use of end caps.

FIG. 14 1llustrates a representative end cap member.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Efficient interior configuration and modification of air-
planes and other aircrait 1s of value to airline companies and
customers by reducing the costs associated with designing
and installing cabin furmishings and auxiliary and support
systems. Often, these activities will result 1n modifications to
system transport elements, such as electrical wiring, water
lines, or environment control system ducts resulting in
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increased costs and lead time for delivery of the desired
aircrait. This problem 1s amplified for those transport ele-
ments that must run or be passed between the airplane crown
and the lower lobe or bay, since current design practices
result 1 loss of windows in the sidewalls, or longer than
desired runs to fixed monuments at the fore or aft bulkheads.

The complexity and costs associated with providing for
system runs between the crown and lower bays of airplanes
and other aircraft has a significant impact on interior archi-
tecture, 1nterior flexibility, body structure at doorways and
manufacturing installation time. The present invention sim-
plifies the installation complexity and eliminates the instal-
lation variability associated with running transport elements
between the crown and lower bay areas.

In particular, the present invention uses architectural
arches or archways at one or more locations along the length
of the aircrait. The archways provide raceways or passage-
ways for system transport elements, particularly for those
which need to be passed from the crown to the lower bay of
the aircrait. The archways also can be placed at stable
locations within the fuselage or cabin of the aircraft, such as
at fixed door locations which reduce the potential impact on
seat configuration and provide improved cabin configura-
tions.

Archways located on either side of a doorway will enable
a number of different functions, such as architectural delin-
cation of cabin volumes that are properly proportioned, and
enclosure of system transport elements, including, but not
limited to, electrical power and signal, water and condi-
tioned air. The architectural archways also can incorporate a
stable floor coupling 1n order to pass system transporting
clements through the floor while meeting existing require-
ments for floor penetrations.

The mventive archways further will provide accommo-
dation for items, including, but not limited to, system control
panels, lavatories, emergency equipment and flight attendant
seats. When properly sized and configured, the archways
will have the ability to provide for retractable features or
otherwise hide these elements within the archway when not
1n use.

With the present mnvention, an altered method for interior
cabin lighting via recessed task lighting can result, particu-
larly through the use of luminescent cover panels or wash
lighting from within the archways. The present invention
will also provide a way to more efliciently create and control
air temperature zones within the cabin by using an archway
located air curtain to prevent air drait from moving fore and
alt between cabins.

The present mvention further can reduce the impact of
external temperature extremes on cabin interior tempera-
tures while 1n the boarding or deplaning processes.

With the present invention, various stations or zones
within the cabin can be designated where passengers can
experience a local enhanced air environment contained
within a station or zone. This could include local humidifi-
cation, increased air mixing, or 1onized/purified air.

Finally, the present invention can provide a more inte-
grated look for outboard lavatories or gallery monuments by
designing the archways to accept the modules without the
use of closeout seals or foams. In this regard, system
connections servicing these monuments can be readily
accessible.

The use of archways located at doorways can serve as a
system plenum to connect the systems that run between the
crown ol the airplane, the lower lobe or bay, and the main
passenger cabin. The archways can assist in defining and
establishing cabin proportions and also provide logical loca-
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tions for system runs associated with water, power, and
conditioned air. The placement at door locations provides a
way to run systems at each doorway without having to
interfere with the structural intercoastals located between
frame bays typically positioned at door locations.

With the present invention, the penetration through the
floor can be standardized which will reduce the variation in

floor panel designs.

If the archways are used for lavatory and galley monu-
ments, this can reduce the complexity associated with inte-
grating these elements mto the interior, as well as eliminat-
ing the need for designed closeout seals for outboard
monuments.

FIG. 1 1s a perspective view of an airplane or aircrait in
which the present invention can be utilized. The airplane 1s
referred to generally by the reference numeral 20.

FIG. 2 1s a representative cross-section 2-2 taken at a
location along the length of the fuselage or passenger cabins
of the airplane 20. As indicated, the aircraft includes a main
passenger cabin 24, an upper crown area 26 and a lower lobe
or bay 28, all positioned within an outer skin or exterior 30
of the airplane. The lower bay 28 typically 1s utilized for
transporting luggage and other material. The passenger
cabin or compartment 24 includes a number of passenger
seats 32 which are positioned on a tloor member 34 that
extends across the width of the airplane 20. Also, as con-
ventional 1n airplanes today, a number of luggage or storage
bins 36 A, 368, and 36C are provided on the upper portion
of the passenger cabin 24.

An architectural arch or archway 40 i1s shown 1n 1ts
representative position within the airplane 20. The archway
has a semi-circular or curved configuration as shown and 1s
attached to the tloor member 34 at its two lower ends 40A
and 40B. The archway can be attached to the floor member
in any conventional manner. The archway 40 preferably has
a V-shaped cross-section as shown in FIG. 6. Although a
V-shaped cross-section 1s preferred, 1t 1s also possible within
the scope of the present invention for the archway 40 to have
other cross-sectional sizes and shapes. For example, the
archway 140, as shown 1n FIG. 8, has an expanded U-shaped
cross-sectional configuration and shape, while the archway
240 as shown m FIG. 10 has a semi-circular or curved
cross-sectional shape and configuration.

As shown 1n FIG. 2, an aircraft, such as airplane 20, has
a number of control, auxiliary and support systems which
have wires and conduits which need to be passed or run
along the aircraft and to be utilized at various positions along
the length of the aircraft. These lines and conduits also need
to be passed at some locations between the crown and lower
bay areas of the aircraft. The conduits for these systems are
shown 1n FIG. 2 and are represented generally by reference
numerals 42, 44, 46, 48, and 50. The conduits and systems
mentioned and shown are only representative of the known
and conventional systems used 1n aircrait today, such as
clectrical wiring, control wiring, water lines, air ducts,
environment control system ducts, efc.

With the configuration shown, the system wires and
conduits 42, 44, and 46 are positioned 1n the upper portion
or crown 26 of the fuselage of the aircrait. In addition, other
systems and conduits, such as 48 and 30 shown 1n FIG. 2,
are positioned 1n the lower lobe or bay of the aircraft. In
order to utilize these systems, the archways 40 of the present
invention allow or act as passageways or chase ways for the
electrical lines and other conduits, such as 42A, 44A, and
46A, 48A and S0A. As shown 1n the cross-sectional view 1n
FIG. 6, the conduits are positioned 1n the interior open space
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of the archway 40. Some of these same conduits and wires
are also shown 1n FIGS. 8 and 10.

In accordance with the present invention, 1t 1s also pos-
sible to have one or more of the conduits or ducts be molded
or provided as part of the archway itself. This 1s shown 1n
FIG. 7, where archway 40' has a cross member 54 which
forms an enclosed plenum or chamber 56. It 1s also to be
understood, of course, that any number of interior conduits
and plenums can be provided 1n the archways 1n accordance
with the present invention and thus the invention 1s not
limited to a structure having at least one plenum or any
number thereof.

It 1s to be understood that the various cross-sectional sizes
and shapes of the archways 40, 140, and 240 are only
illustrative of the various cross-sectional sizes and shapes of
archways that can be utilized 1n accordance with the present
ivention. Thus, the present mvention 1s not limited to any
particular size or shape of cross-section.

It 1s also possible to provide more than one integral or
“built-1n” conduit or passageway in the archway. Also, the
integral conduits or passageways do not have to extend the
tull length of the archway, but can be positioned only 1n one
or more portions thereotf, such as in the portions which are
positioned along the inner sides of the aircraft fuselage. It 1s
turther possible to provide one or more archways for the
aircrait which are not hollow at all, or are only hollow along
portions thereof.

In accordance with one embodiment of the present inven-
tion, pairs of arches or archways 40 can be positioned at
various locations along the length of the aircraft or airplane.
This 1s shown 1n FIGS. 3-5. First, as shown 1n FIG. 4, two
sets A, B of pairs of archways 40 are shown located at two
positions 1n the fuselage of airplane 120. An interior view of
the fuselage 60 1n the direction of the length of the fuselage
1s shown 1n FIG. 3. The archways 40 are used to separate the
tuselage 1nto various passenger cabins C1, C2, and C3 along
the length of the airplane.

A side elevational view 1illustrating one of the pairs of
archways 40A 1s shown 1n FIG. 5. The pair of archways 40A
1s also used to frame a door member 62. In this regard, as
shown 1n FIGS. 3 and 3, various petitions 64 and 66 can be
positioned 1n or adjacent to the archways 40, 40A 1n order
to assist 1n separating the interior cabins, such as C1, C2 and
C3, from one another.

It 1s to be understood in accordance with the present
invention, that any number of archways can be provided
along the length of the fuselage of an airplane or aircrait. It
1s also understood that any number of pairs or sets of
archways can be provided at various locations along the
length of the aircraft.

As shown i FIG. 9, archways in accordance with the
present mnvention can also be used to house or accommodate
various accessories or auxiliary systems which are common
1in passenger airplanes today. In this regard, archways 80 and
82 are used to frame or tlank a door member 62' at a location
along the length of the airplane. Archway 80 1s sufliciently
wide to incorporate a lavatory 90, while archway 82 has a
width suflicient to imncorporate a jump seat 92 for one of the
tlight attendants. Also, as shown 1n FIG. 9, an archway can
be modified to mcorporate various other 1tems and systems,
such as telephone 94 and electronic controls 96 for other
systems on the airplane.

FIG. 11 1s a perspective view of an 1nterior of an aircratit,
such as a commercial passenger airplane, referred to gen-
erally by the reference numeral 100. The interior includes a
floor member or panel 102, a celling member 104 and a pair
of side structures or panels 106 and 108. A pair of modular
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6

arch members 110 and 112 are shown generally framing an
entrance/exit door 122. The archways 110 and 120 merge
neatly into ceiling panels, such as panel 130, which has a
recessed lighting fixture 132.

Luggage bins 140 and 142 are positioned (typically 1n
rows) along the upper portions of the sidewalls 106 and 108
as shown. The luggage bins have a curved outer surface and
have doors which open and close (not shown) so that
passengers can place luggage and packages inside the bins.
Also, as understood, a plurality of passenger seats are
typically positioned on the floor panel 102, as shown, for
example, 1n FIGS. 2 and 3 above. The seats are not shown
in FIGS. 11 and 12 so that other portions of the interior can
be more clearly viewed and described.

FIGS. 12 and 13 illustrate a pair of shorter U-shaped
arch-type members 150 and 152 which are positioned inside
an interior of an airplane which 1s represented generally by
the reference numeral 154. The arch-type members are
iverted substantially arcuate structures which can be
attached to the ceiling panels, the fuselage, or the like and
preferably have a shape and configuration which conforms
to the shape and configuration of the elongated ceiling in the
interior of the passenger cabin. As shown, the archway
members 150 and 152 frame or bracket an entrance/exit door
160 but do not extend all the way to the floor panel 162.
Instead, the archway members 150 and 152 terminate with
end caps 164 and 166. The end caps have a curvature and
configuration that blend with and conform to the curvature
of the luggage bins 140 which typically extend down the
length of the interior of the aircratt.

With the configuration shown 1n FIG. 12, a pleasing and
aesthetic look and feel for the aircrait interior 1s provided
without any resultant loss of room for seats and passengers.
The ceiling panels, such as panels 132 and 170 comprise
sheets of translucent plastic material backlit with lighting
members, such as fluorescent lights. This assists 1n provid-
ing a pleasing look and feel to the passengers as they enter
the 1nterior of the aircraft.

FIG. 14 illustrates a representative cap members 164, 166.
The cap members are preferably made of a plastic maternal,
but could also be made of a light metal material, such as
aluminum. The cap members 164, 166 can have a generally
U-shaped cross-section with a front panel member 180 and
a pair of side panel members 182 and 184. If the storage bins
have finished exterior side surfaces adjacent the cap mem-
bers, then 1t may not be necessary to provide both side panel
members. The front panel member 180 has a curvature or
configuration which conforms to the exterior surface con-
figuration of the luggage bins 140.

The pair of end cap member 164, 166 can be made and
supplied separately and then assembled with the inverted
arcuate-shape on site or 1n the airplane. Alternatively, the
architectural archway members can be made and supplied as
one unitary piece with a center arcuate portion and two end
members configured to match the configuration of the lug-
gage bins.

While the invention has been described in connection
with one or more embodiments, 1t 1s to be understood that
the specific mechanisms, processes and procedures which
have been described are merely 1llustrative of the principles
of the mvention, numerous modifications may be made to
the methods and apparatus described without departing from
the spirit and scope ol the ivention as defined by the
appended claims.

What 1s claimed 1s:

1. An architectural archway structure for an aircraft hav-
ing an elongated fuselage, at least one passenger cabin 1n the
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tuselage, first and second sidewall members extending along
the fuselage, a celling member extending along the fuselage,
at least one luggage bin positioned in the fuselage adjacent
one of said sidewall members and said ceiling member, said
at least one luggage bin having a longitudinal axis, the
archway structure comprising at least one central member
adapted to be positioned on the ceiling member and having
two spaced apart ends, said two spaced apart ends extending,
downwardly to a point adjacent the at least one luggage bin,
and end cap members being aligned with said longitudinal
axis and having an external shape substantially the same as
the external shape of the at least one luggage bin and being,
positioned adjacent to said two spaced apart ends to conform
said two spaced apart ends to the shape and dimension of an
adjoining section of the at least one luggage bin and wherein
said structure 1s hollow and 1s adapted as a passageway for
support system components.

2. The architectural archway structure for an aircrait as
described in claim 1 wherein at least one of the end cap
members has a front panel member and at least one side
panel member.

3. The architectural archway structure for an aircrait as
described 1n claim 1 wherein said end cap members have a
cross-sectional shape selected from the group comprising
V-shaped, U-shaped and semi-circular shaped.

4. The architectural archway structure for an aircrait as
described 1n claim 1 wherein at least two structures are
provided.

5. A pair of architectural archways members for an aircraift
having an elongated fuselage, at least one passenger cabin in
the fuselage, a pair of sidewall members, a ceiling member,
a plurality of luggage bins having a longitudinal axis and
positioned adjacent the sidewall members and the ceiling
member, and at least one doorway for ingress into the
passenger cabin, the pair of archway members adapted to be
positioned on opposite sides of the doorway and conform to
the shape and dimension of an adjoining section of the
luggage bins, each of the archway members comprising an
inverted curved portion and a pair of end portions, said end
portions extending downwardly to a point adjacent the
luggage bins, and end cap members having an external shape
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substantially the same as the luggage bins and being posi-
tioned adjacent to the end portions and the luggage bins to
conform said end portions to the shape and dimension of the
luggage bins, wherein said end cap members are aligned
with said longitudinal axis and wherein each of said pair of
architectural archways members 1s hollow and 1s adapted as
a passageway 1o support system components.

6. A pair of architectural archways members as described
in claim 5 wherein the curved configuration of the inverted
curved portion 1s configured to conform to the shape and
dimension of an adjoiming section of the ceiling member.

7. A pair of architectural archways members as described
in claim 5 wherein each of said archways members has a
cross-sectional shape selected from the group comprising
V-shaped, U-shaped, and semi-circular shaped.

8. An aircraft having a fuselage with a passenger cabin for
transporting passengers from one destination to another, the
passenger cabin having a floor member, a ceilling member, a
pair of sidewall members extending between the floor mem-
ber and the ceiling member, a door member in one of said
sidewall members, and a plurality of luggage bins positioned
along the sidewall members adjacent the ceiling member
and having a longitudinal axis, and at least one archway
structure member, said archway structure member having a
central portion positioned adjacent the ceilling member and
at least one end portion positioned adjacent said luggage
bins, wherein said at least one archway structure member 1s
hollow and 1s adapted as a passageway for support system
components, and each said end portion having an end cap
member that has an exterior shape and dimension substan-
tially the same as the shape and dimension of an adjoining
section of said luggage bins, the end portion being aligned
with said longitudinal axis.

9. The aircraft as described 1n claim 8 wherein said central
portion has an iverted curved configuration.

10. The aircraft as described 1n claim 8 wherein two
archway members are provided, one each positioned on
opposite sides of said door member.
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